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To:  Linda Ader, START-IV Team Leader, E & E, a member of WSP, Seattle, WA  

 

From:  Kathryn White, Fisheries Biologist, E & E, a member of WSP, Portland, OR 

 

Subject: Bradford Island Landfill Sensitive Environments 

   Cascade Locks, Oregon 

 

Ref:  Contract Number:  EP-S7-13-07 

   Task Order:  68HE0720F0023 

 

 

This memorandum provides sensitive environment information for Bradford Island Landfill located on 

Bradford Island within the Columbia River and near Cascade Locks, Oregon.  Specifically, this 

memorandum addresses such occurrences within the 15-mile Target Distance Limit (TDL) within the 

Columbia River and/or within the documented Zone of Actual Contamination on the northern side of 

Bradford Island, as depicted in attached Figures 6 and 5, respectively, from the Hazard Ranking System 

Documentation Record associated with this project. 

  

Five fish species, Bull trout (Salvelinus confluentus), Chum salmon (Oncorhynchus keta), Steelhead 

salmon (Oncorhynchus mykiss), Coho salmon (Oncorhynchus kisutch), and Chinook salmon 

(Oncorhynchus tshawytscha) are federally listed under Endangered Species Act (ESA) as threatened and 

occur within the 15-mile Target Distance Limit (TDL) on the Columbia River (NMFS 2016). Two fish 

species, White sturgeon (Acipenser transmontanus) and Sockeye salmon (Oncorhynchus nerka) are 

federally listed under ESA as endangered and occur within the 15-mile TDL. The Columbia River within 

the 15-mile TDL is a major migratory pathway and contains critical spawning habitat required for 

population maintenance for summer and spring Steelhead salmon, fall and spring Chinook salmon, and 

Coho salmon. A critical migratory pathway for Bull trout, Sockeye salmon, summer Chinook, and fall 

Chum is expected to exist within the Zone of Actual Contamination as these species migrate to and/or 

from critical spawning habitats.  White Sturgeon and Rainbow trout (a life stage of Steelhead salmon) are 

both resident fish species and have multiple uses within the Zone of Actual Contamination. 

 

Steelhead have the most complex life history of any species of Pacific salmon. Steelhead can be 

freshwater residents (referred to as ‘rainbow trout’) or anadromous (referred to as ‘steelhead’). Many 

State and Federal departments use both ‘Rainbow trout’ and ‘Steelhead salmon’ when collecting data. 

Both resident and anadromous forms of Steelhead may repeatedly spawn, compared to other Pacific 

salmon that spawn then die (Satterthwaite et al. 2009). Thorpe (2007) identified 32 potential life history 

trajectories for steelhead. This presents further management challenges with Steelhead salmon.  

 

The National Marine Fisheries Service monitored and distinguished the Evolutionary Significant Unit 

(ESUs) and Distinct Population Segment (DPSs) for Pacific salmon and steelhead in the late 1990s (Ford 

2011). The habitat known as the Lower Columbia River within the 15-mile TDL is the designated critical 

habitat and the ESU for Chinook salmon, Chum salmon, Coho salmon, and Steelhead (NMFS 2016). The 

ESA listing units and the endangered and threatened species found within the 15-mile TDL and Zone of 
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Actual Contamination are listed in Tables 1 and 2 (ODFW Compass; Washington Geospatial Open Data 
Portal). 

Table 1 
Endangered Species Act (ESA) Listing Units Presence 

ESA Listing Units Present within Zone 
of Actual 

Contamination 
(Y/N) 

Present within 15-mile Target 
Distance Limit 

(Y/N) 

Spring Chinook ESU Y Y 

Summer Chinook ESU Y Y 

Fall Chinook ESU Y Y 

Fall Chum ESU Y Y 

Winter Chum ESU Y Y 

Coho ESU Y Y 

Winter Steelhead DPS Y Y 

Summer Steelhead DPS Y Y 

Table 2 
Sensitive Environments

Common 
Name, 

Scientific 
Name, and 
Population 

Federal 
Status 

State Status Designated 
Critical 
Habitat 
(Y/N) 

Present within 
Zone of Actual 
Contamination 

(Y/N) 

Present 
within 15-

mile Target 
Distance 

Limit 
(Y/N) 

Distribution and 
Life History 

Reference 

Bull trout 
(Salvelinus 
confluentus) 

Threatened Candidate 
(Washington) 

Y Y Y Documented 
presence, migration, 
and overwintering 
throughout TDL

ODFW n.d.; 
WDFW n.d. 

Chum salmon 

(Oncorhynchus 
keta) Lower 
Columbia River 
ESU  

Threatened Candidate 
(Washington) 

Y Y Y Documented and 
historic presence, 
migration, and 
spawning throughout 
TDL, two potential 
blocked streams 
below dam

ODFW n.d.; 
WDFW n.d.; 
NMFS 2016 

Steelhead 
salmon 
(Oncorhynchus 
mykiss) 
Lower 
Columbia River 
ESU  

Threatened Candidate 
(Washington) 

Y Y Y Documented and 
historical presence, 
spawning, rearing, 
migration, and 
resident with multiple 

uses throughout TDL 

ODFW n.d.; 
WDFW n.d.; 
NMFS 2016 

Coho salmon 
(Oncorhynchus 
kisutch)  
Lower 
Columbia River 
ESU  

Threatened Endangered 
(Oregon) 

Y Y Y Documented. 
presumed, and 
historic presence, 
spawning, and 
rearing throughout 
TDL, four potential 
blocked streams 
below dam

ODFW n.d.; 
WDFW n.d; 
NMFS 2016 
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Table 2 
Sensitive Environments

Common 
Name, 

Scientific 
Name, and 
Population 

Federal 
Status 

State Status Designated 
Critical 
Habitat 
(Y/N) 

Present within 
Zone of Actual 
Contamination 

(Y/N) 

Present 
within 15-

mile Target 
Distance 

Limit 
(Y/N) 

Distribution and 
Life History 

Reference 

Chinook salmon 
(Oncorhynchus 
tshawytscha) 
Lower 
Columbia River 
ESU 

Threatened Candidate 
(Washington) 

Y Y Y Documented and 
historical presence, 
migration, spawning, 
and rearing 
throughout TDL, one 
potentially blocked 
stream below dam

ODFW n.d.; 
WDFW n.d.; 
NMFS 2016 

White Sturgeon 
(Acipenser 
transmontanus) 

Endangered Candidate 
(Washington) 

N Y Y Spawning and 
resident with 
multiple uses 
throughout TDL, 
resident with 
multiple uses 
above dam

USFWS n.d.; 
ODFW n.d.  

Sockeye salmon 
(Oncorhynchus 
nerka)

Endangered Candidate 
(Washington) 

Y Y Y Documented and 
historical presence 
throughout TDL

ODFW n.d.; 
WDFW n.d. 

Key: 

TDL – Target Distance Limit. 
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body size and morphology, and reproductive traits (i.e., egg size).  Population genetic structure 
can be very informative for estimating the degree of reproductive isolation among populations.  
Similarly, mark/recapture studies provide information on the level of interpopulation migration, 
although straying does not necessarily result in successful introgression. 

Habitat and ecological information has been extensively used to establish ESU and DPS 
boundaries, especially where there is little population specific information available.  Given the 
high level of homing fidelity exhibited by salmonids and the associated degree of local 
adaptation in life history traits, habitat characteristics become a useful proxy for putative 
differences in life history traits.  Similarly, biogeographic boundaries and the distribution and 
ESU structure of similar species have been used where information on the species in question is 
lacking. 

In initially defining the structure of ESUs and DPSs, the BRTs analyzed a variety of 
different data types of varying quality.  At the time, the BRTs recognized that ESU boundaries 
would not necessarily be discrete, rather a transitional zone covering one or more basins might 
exist at the interface between putative ESUs.  In some cases, especially where there was not a 
geographic feature to rely on, there was some degree of uncertainty in the identification of ESU 
boundaries.  Population-specific information was frequently limited and in some cases natural 
populations in the transitional zone had been extirpated or modified by the transfer of fish 
between basins.  Ultimately, the BRTs have used the best available information to assign 
transitional populations into ESUs/DPSs with the understanding that, if additional information 
became available, the decisions regarding the boundaries could be revisited. 

New Information 
The majority of the ESUs and DPSs for Pacific salmon and steelhead were initially 

defined in the late 1990s as part of the coast-wide status review process undertaken by the 
NMFS.  In the intervening 15 years, the most marked change in population monitoring has 
arguably been in the analysis of genetic variation.  Initially, the majority of the genetics 
information was developed using starch-gel electrophoresis of allozymes.  The utilization of 
DNA microsatellite technology in fisheries during the last 10 years has provided a wealth of 
additional genetic information.  Overall, this technique has provided a finer level of 
discrimination than was possible with allozymes.  Furthermore, since the initial listings there 
have been extensive monitoring efforts throughout the West Coast.  Thus the quality and 
quantity of genetic information available to address the issue of ESU and DPS delineation has 
improved considerably. 

For a number of populations, monitoring efforts over the last 15 years have expanded the 
existing databases on abundance, spawn timing, and migratory patterns.  Additionally, the mass 
marking of hatchery-origin juveniles has improved the quality of the data collected, especially 
regarding the life history data of naturally produced fish. 

Information of all types, from published and unpublished sources, was reviewed in order 
to assess whether sufficient data existed to justify a reconsideration of the ESU boundary.  Much 
of the relevant information had already been summarized by the TRTs in their identification of 
populations within listed ESUs and DPSs (Table 3).  This review will not explicitly discuss all of  
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Table 3.  TRT reports on population structure within listed Pacific Northwest ESUs and distinct 
population segments.  See http://www.nwfsc.noaa.gov/trt/pubs.cfm for copies of these reports. 

Domain Population structure document name 
Year 

completed 
Puget Sound Chinook Independent populations of Chinook salmon in Puget Sound 2006 
Puget Sound, Hood 
canal summer chum 

Determination of independent populations and viability criteria 
for the Hood Canal summer chum salmon ESU 

2009 

Puget Sound, Lake 
Ozette sockeye 

Identification of an independent population of sockeye salmon 
in Lake Ozette, Washington 

2009 

Willamette and 
Lower Columbia 

Historical population structure of Pacific salmonids in the 
Willamette River and lower Columbia River basins 

2006 

Oregon coast Identification of historical populations of coho salmon in the 
Oregon coast ESU 

2007 

Interior Columbia 
basin 

Independent populations of Chinook, steelhead, and sockeye for 
listed ESUs within the interior Columbia River domain 

2003 

 

the information that was considered, but rather focuses on information pertaining to ESUs and 
DPSs that would potentially justify further investigation regarding changes in boundaries. 

Coho Salmon—Puget Sound and Washington Coast ESUs 
ESUs for West Coast coho salmon were originally delineated in 1995 (Weitkamp et al. 

1995).  At that time, six ESUs were identified: 1) central California coast, 2) northern 
California/southern Oregon coasts, 3) Oregon coast, 4) Columbia River/southwest Washington, 
5) Olympic Peninsula, and 6) Puget Sound/Strait of Georgia (Figure 1).  In 2005 NMFS 
determined that the Columbia River/Southwest Washington ESU should be split and the 
Columbia River portion was listed under the ESA, leaving the status of southwest Washington 
coho salmon populations in question. 

Since the original status review, new genetic and life history information has become 
available that provides further insight into how coho salmon are likely adapted to habitats 
throughout their range, resulting in reproductive isolation and phenotypic variation.  This new 
information has yet to be considered for those coho salmon ESUs, which have not been 
evaluated since the original status review.  Accordingly, this analysis will focus on coho salmon 
populations that occupy freshwater habitats along the Washington coast, Strait of Juan de Fuca, 
Puget Sound, and southern British Columbia.  Possible changes to ESU boundaries have 
previously been considered for coho salmon from northern California and Oregon and were 
found to be consistent with the best scientific information (Stout et al. in press) and therefore will 
not be discussed here. 
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1 ∙ General Information 
1.1 Introduction 
Many West Coast salmon and steelhead (Oncorhynchus sp.) stocks have declined substantially 
from their historic numbers and now are at a fraction of their historical abundance. There are 
several factors that contribute to these declines, including: overfishing, loss of freshwater and 
estuarine habitat, hydropower development, poor ocean conditions, and hatchery practices. These 
factors collectively led to the National Marine Fisheries Service’s (NMFS) listing of 28 salmon 
and steelhead stocks in California, Idaho, Oregon, and Washington under the Federal 
Endangered Species Act (ESA). 

The ESA, under section 4(c)(2), directs the Secretary of Commerce to review the listing 
classification of threatened and endangered species at least once every five years. After 
completing this review, the Secretary must determine if any species should be: (1) removed from 
the list; (2) have its status changed from threatened to endangered; or (3) have its status changed 
from endangered to threatened. The most recent listing determinations for most salmon and 
steelhead occurred in 2005 and 2006. This document describes the results of the agency’s five-
year status review for ESA-listed lower Columbia River salmon and steelhead species. These 
include: Lower Columbia River Chinook salmon, Columbia River chum salmon, Lower 
Columbia River coho salmon, and Lower Columbia River steelhead. 

1.1.1 Background on listing determinations 

The ESA defines species to include subspecies and distinct population segments (DPS) of 
vertebrate species.  A species may be listed as threatened or endangered.  To identify distinct 
population segments of salmon species we apply the “Policy on Applying the Definition of 
Species under the ESA to Pacific Salmon” (56 FR 58612). Under this policy we identify 
population groups that are “evolutionarily significant units” (ESU) within their species. We 
consider a group of populations to be an ESU if it is substantially reproductively isolated from 
other populations, and represents an important component in the evolutionary legacy of the 
biological species. We consider an ESU as constituting a DPS and therefore a “species” under 
the ESA. 

To identify DPSs of steelhead, we apply the joint U.S. Fish and Wildlife Service-National 
Marine Fisheries Service DPS policy (61 FR 4722) rather than the ESU policy. Under this 
policy, a DPS of steelhead must be discrete from other populations, and it must be significant to 
its taxon. 

Artificial propagation programs (hatcheries) are common throughout the range of ESA-listed 
West Coast salmon and steelhead.  Prior to 2005, our policy was to include in the listed ESU or 
DPS only those hatchery fish deemed “essential for conservation” of the species. We revised that 
approach in response to a court decision and on June 28, 2005, announced a final policy 
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addressing the role of artificially propagated Pacific salmon and steelhead in listing 
determinations under the ESA (70 FR 37204) (hatchery listing policy). This policy establishes 
criteria for including hatchery stocks in ESUs and DPSs.  In addition, it (1) provides direction for 
considering hatchery fish in extinction risk assessments of ESUs and DPSs; (2) requires that 
hatchery fish determined to be part of an ESU or DPS be included in any listing of the ESU or 
DPS; (3) affirms our commitment to conserving natural salmon and steelhead populations and 
the ecosystems upon which they depend; and (4) affirms our commitment to fulfilling trust and 
treaty obligations with regard to the harvest of some Pacific salmon and steelhead populations, 
consistent with the conservation and recovery of listed salmon ESUs and steelhead DPSs. 

To determine whether a hatchery program is part of an ESU or DPS, and therefore must be 
included in the listing, we consider the origins of the hatchery stock, where the hatchery fish are 
released, and the extent to which the hatchery stock has diverged genetically from the donor 
stock. We include within the ESU or DPS (and therefore within the listing) hatchery fish that are 
no more than moderately diverged from the local population. 

Because the new hatchery listing policy changed the way we considered hatchery fish in ESA 
listing determinations, we completed new status reviews and ESA listing determinations for 
West Coast salmon ESUs on June 28, 2005 (70 FR 37160), and for steelhead DPSs on January 5, 
2006 (71 FR 834). On August 15, 2011, we published our status reviews and listing 
determinations for 11 ESUs of Pacific salmon and 6 DPSs of steelhead from the Pacific 
Northwest (76 FR 50448). 

1.2 Methodology used to complete the review 
On February 6, 2015, we announced the initiation of five year reviews for 17 ESUs of salmon 
and 11 DPSs of steelhead in Oregon, California, Idaho, and Washington (80 FR 6695). We 
requested that the public submit new information on these species that has become available 
since our original listing determinations or since the species’ status was last updated. In response 
to our request, we received information from Federal and state agencies, Native American 
Tribes, conservation groups, fishing groups, and individuals. We considered this information, as 
well as information routinely collected by our agency, to complete these five year reviews. 

To complete the reviews, we first asked scientists from our Northwest and Southwest Centers to 
collect and analyze new information about ESU and DPS viability. To evaluate viability, our 
scientists used the Viable Salmonid Population (VSP) concept developed by McElhany et al. 
(2000).  The VSP concept evaluates four criteria – abundance, productivity, spatial structure, and 
diversity – to assess species viability. Through the application of this concept, the science center 
considered new information for a given ESU or DPS relative to the four salmon and steelhead 
population viability criteria. They also considered new information on ESU and DPS 
composition. At the end of this process, the science team prepared reports detailing the results of 
their analyses (NWFSC 2015). 
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To further inform the reviews, we also asked salmon management biologists from our West 
Coast Region familiar with hatchery programs to consider new information available since the 
previous listing determinations.  Among other things, they considered whether any hatchery 
programs have ended or new hatchery programs have started, any changes in the operation of 
existing programs, and scientific data relevant to the degree of divergence of hatchery fish from 
naturally spawning fish in the same area.  They produced a report (Jones 2015) describing their 
findings.  Finally, we consulted salmon management biologists from the West Coast Region who 
are familiar with hatchery programs, habitat conditions, hydropower operations, and harvest 
management. In a series of structured meetings, by geographic area, these biologists identified 
relevant information and provided their insights on the degree to which circumstances have 
changed for each listed entity. 

In preparing this report, we considered the best available scientific information, including the 
work of the Northwest Fisheries Science Center (NWFSC 2015); the report of the regional 
biologists regarding hatchery programs (Jones 2015); recovery plans for the species in question; 
technical reports prepared in support of recovery plans for the species in question; the listing 
record (including designation of critical habitat and adoption of protective regulations); recent 
biological opinions issued for lower Columbia River salmon and steelhead; information 
submitted by the public and other government agencies; and the information and views provided 
by the geographically based management teams. The present report describes the agency’s 
findings based on all of the information considered. 

1.3 Background – Summary of Previous Reviews, Statutory and Regulatory 
Actions, and Recovery Planning 

1.3.1 Federal Register Notice announcing initiation of this review 

80 FR 6695; February 6, 2015 

1.3.2 Listing history 

Beginning in 1998, NMFS began listing salmonid species in the lower Columbia River under the 
ESA. Over the next several years, four species of salmonids in this area were listed as threatened 
(Table 1). 

Table 1.  Summary of the listing history under the Endangered Species Act for ESUs and DPS in the lower 
Columbia River. 

Salmonid 
Species ESU/DPS Name Original Listing Revised Listing(s) 

Chinook 
Salmon 

(O. tshawytscha) 

Lower Columbia 
River Chinook 
Salmon 

FR Notice: 64 FR 14308 

Date: 3/24/1999 

Classification: Threatened 

FR Notice: 70 FR 37160 

Date: 6/28/2005 

Re-classification: Threatened 
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Salmonid 
Species ESU/DPS Name Original Listing Revised Listing(s) 

Chum Salmon 

(O. keta) 
Columbia River 
Chum Salmon 

FR Notice: 64 FR 14508 

Date: 3/25/1999 

Classification: Threatened 

FR Notice: 70 FR 37160 

Date: 6/28/2005 

Re-classification: Threatened 

Coho Salmon 

(O. kisutch) 

Lower Columbia 
River Coho 
Salmon 

FR Notice: 70 FR 37160 

Date: 6/28/2005 

Classification: Threatened 

NA 

Steelhead 

(O. mykiss) 
Lower Columbia 
River Steelhead 

FR Notice: 63 FR 13347 

Date: 3/19/1998 

Classification: Threatened 

FR Notice: 71 FR 834 

Date: 1/5/2006 

Re-classification: Threatened 

1.3.3 Associated rulemakings 

The ESA requires NMFS to designate critical habitat, to the maximum extent prudent and 
determinable, for species it lists under the ESA. Critical habitat is defined as: (1) specific areas 
within the geographical area occupied by the species at the time of listing, if they contain 
physical or biological features essential to conservation, and those features may require special 
management considerations or protection; and (2) specific areas outside the geographical area 
occupied by the species at the time of listing if the agency determines that the area itself is 
essential for conservation. We designated critical habitat for Lower Columbia River (LCR) 
Chinook salmon, Columbia River (CR) chum salmon, and LCR steelhead in 2005, and we 
designated critical habitat for LCR coho salmon in 2016 (Table 2).  Section 9 of the ESA 
prohibits the take of species listed as endangered.  The ESA defines take to mean harass, harm, 
pursue, hunt, shoot, wound, trap, capture, or collect, or attempt to engage in any such conduct.  
For threatened species, the ESA does not automatically prohibit take, but instead authorizes the 
agency to adopt regulations it deems necessary and advisable for species conservation including 
regulations that prohibit take (ESA section 4(d)). In 2000, NMFS adopted 4(d) regulations for 
threatened salmonids that prohibit take except in specific circumstances. In 2005, we revised our 
4(d) regulations for consistency between ESUs and DPSs, and, to take into account our hatchery 
listing policy. 
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Table 2.  Summary of rulemaking for 4(d) protective regulations and critical habitat for ESUs and DPS in the 
lower Columbia River. 

Salmonid 
Species 

ESU Name 4(d) Protective 
Regulations 

Critical Habitat 
Designations 

Chinook Salmon 
(O. tshawytscha) 

Lower Columbia River 
Chinook Salmon 

FR notice: 65 FR 42422 

Date: 7/10/2000 

Revised: 6/28/2005 

(70 FR 37160) 

FR Notice: 70 FR 52630 

Date: 9/2/2005 

Chum Salmon 
(O. keta) 

Columbia River Chum 
Salmon 

FR notice: 65 FR 42422 

Date: 7/10/2000 

Revised: 6/28/2005 

(70 FR 37160) 

FR Notice: 70 FR 52630 

Date: 9/2/2005 

Coho Salmon 
(O. kisutch) 

Lower Columbia River 
Coho Salmon 

FR Notice: 70 FR 37160 

Date: 6/28/2005 

FR Notice: 81 FR 9252 

Date: 2/24/2016 

Steelhead 
(O. mykiss) 

Lower Columbia River 
Steelhead 

FR notice: 65 FR 42422 

Date: 7/10/2000 

Revised: 6/28/2005 

(70 FR 37160) 

FR notice: 70 FR 52630 

Date: 9/2/2005 

1.3.4 Review History 

Table 3 lists the numerous scientific assessments of the status of lower Columbia River salmon 
ESUs and steelhead DPS.  These assessments include status reviews conducted by our Northwest 
Fisheries Science Center and technical reports prepared in support of recovery planning for this 
species. 
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